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(54) Y/C SEPARATOR 

(57) Abstract: 

PURPOSE: To generate a luminance signal and a color 
difference signal from a composite signal. 

CONSTITUTION: A sub carrier reproduced from a 
composite signal NTSC is given to a phase shift circuit 
46, in which phase shift of -33** is implemented and 
given to a phase shift circuit 47, in which phase shift 
of -123*' is implemented. The composite NTSC signal is 
given to gain correction circuits 43, 44, 45, and an 
NTSC-Y signal is generated from the gain correction 
circuit 43. Furthermore, an output of the gain 
correction circuit 44 and an output of the phase shift 
circuit 47 are multiplied, resulting in generating an 
NTSC-U signal. Similarly, a multiplier circuit 49 
generates an NTSC-V signal. A learning filter 53 reads a 
filter coefficient corresponding to a class code P fed 
from a class classification circuit 50 and calculates 
data B based on the read filter coeffident and 
generates a luminance signal Y. Similarly a color 
difference signal U is obtained from a learning filter 
54 and a color difference signal V is obtained from a 
learning filter 55. 
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(74) A 





(54) [iwoiS Y/c^fmm 



(57) [g*^] 

mmm^. ^m\mm4 et^i^^v^r. -3 s^co^^^s^^js 
3, 4 4. 4 5^m^^n. y>r>^MiE[Hiss4 3;o^t>N 

4<7)ttl;^i:, ;^t0lHlSS4 7t^m;^;a5^©$tL. ntsc 

-um-^^^^j^g^H^o (si^i-. ^»[HiK4 N 

^mmt. m\:^<m^^^tir^'r-^B t common t>ti 
mmm^Y^mhti^o p^i-. ^^^^^^^ 5 4t)^h 





2 5 0 3 4 4 



1 

=i^^v?s/hm^. ^v^(i^«&$tb 

Itt*JS3 ] 1 ^-IE««Y/c^^«la^«i;::*3V^ 

irSriltmi: LfcY/C^ffil^go 
[ff*3S4] =>/Kv's' hff^<Z)Y/C^^SrfT5«i 

^n^ti fco? 7 </k^#l^;SS^ I- J; o 

fio 

[ 0 0 0 1 1 

i6-^Y ()Sfft) ft^. *5J;U5C (feMIgm) m^--5^BI 
-rSY/c5^g|SB(-P-t-Sfc<?3-efc«9. ^5'^:=^ 

[0 00 2] 

i«>:7croft-§-t L-rfeiH^ixSo nts cft-§-&gmfflO 
r']Waffi-^Yirfe^^iSm^c(::5)-gti-S('tt> 

-So 



(2) 



[0 0 0 3] VA^\^f£7i^h. NTSCm-^-C(4. 
^C5ffi« (14«) (rioTtt, ^jK»#!SgP:5>Jr:^-^< 

-^Y t &mmmm^-c ^^mm^^m-ir^ ^ t ttn l 

[0 0 0 4] 

[0 0 0 5] ftJg>fe7-i'/Ui5'«, ^it>^^{;iJ;oT^^ 

20 [0 0 0 6] mm^^mM-mm^mMmm^-cis., 2m 

S<^fe^m^ (I. Q) iim^-t^. ■rf£i:>ib2^<7:>W\ 

-So 

[0 0 0 7] mi^m^m^ivtim^-^»mir^ti!^<D^^ 

30 ^rotev Ht^TfcSW^ft-^Yro^gt^ff 5 ;^;a5i«v 
[0 0 0 8] rtbbo^r tji^b^^St, ^jsife^a^ 

<:Mxmmx$)^o 

40 [0 0 0 9] iltvPjWrt it), t>b, •feU^PfS-^-C 

[0 0 10] tigoT, ro5^eqfi, feli^ilft-^c&ig 

Btrwn:^^^-^^^ hfe^m-^ (u, V) iNTScm-i- 
t(omx^m'&mm^m<D'j^my ^ ^^■^ ^^^\-. nt 

50 -^>-h{t-^^#SY/c^«S^B^li#t-rs;^i:^g 




[0 0 1 1 J 

[0 0 12] 
[0013] 

[0 0 14] 01 (i. ro^W(^:^g|:7^/u>5^^^^i- 
5 teii^^^S fuT^ti v= - ^ ^i^K-r Si^B^TjtU ^ct.t^ 30 
T*fc6o iT^;^i-A;^iEffi^^;^^ib=iv4^-^vM^*«^ 

Y (B^T. »«^t-^Yi$^-^-r^) y>r>'« 

5^ hft^N T S C CIO v-^/vtc-g^ 5 <t 5 {-ttlE $n§o 

[0 0 15] 3-e^-rA;^*S-7^;0^^j::i>-7K— hfeM 

m^v {£k-r. ^wm^v h.wt^) tmm^fx^. 

[0 0 16] mmmmm^m^io'^^h^^&th^wm 
mm Ccos (x) ] <tfell^t^I;5s^^(H]gg8(;I^ov^ 




it$5H^7 - 2 5 0 3 4 4 



4 

(x) ] i:fe||^t^Q;^5^^[p]^g9^-:^6^/^T. jttt-g^^ 

$iX^o mW^^S. 9<Dmt}l^. MM-^^l 2(C*5V^ 

Ao^HJ^i 3T-f5. jB«m^YirfeM^p 

[0 0 17] ±m^nrz,:=i:yyt^i^^y hff^NTSCt^, 
^^'^ vffllEIalSgi 6. 1 7. 4^J:-0?l 8t;l*5V^r. 

mm) :^m%^n^o ^-(i^m^Em^i ex- 

-^Y^#5fci?!)CD=iV:^fi/>y hft-^NTSCr*fct9. tU 
;^ffi^2 1 :^^hM^m^tl^o 
[0018] ^fc. >^MiE[H]S§ 1 7 ^^*5V^T. ^ 

mmi& [sin (x) ] t^l^LT. 3^+i[HlSSl 5T(*. - 

3 3 m<D^mm^thf:immmm csin (x-3 3 

V^T. ^^^th^o ro^SmSgl 9coUi;^m^ti. N 
[0 0 19] mmi^. >^MiE[HlS§ 1 8{c:}oV^T. =1 

^at[HiK2 o-^#t^&^tt^o mmmmm^mmi o 
^^hm^^^tircwmmi& Ccos (x) ] t^^^bx. 

[H]Kl4r-(^. ~3 3ScO#ffi;^i^iS$t^fc:iUJi^i||iS [co 

s (x-3.3° .x] t^-omjE^^i s<Dmti^mw 

IHISS2 0^r*3V^T. ^^^tL^o :i(DmW\B\^2 0(Dm 
[0 0 2 0] ^^^B#^^*5V^T. I^Sft^Y t N T S C - 

[0 0 2 1] m2lt. ±7^<DX0\^l.X^i^ht\^tzy='-' 

y^3 4t^. ±^1 bfclU 1 t?5^®;0^b^^rg: 
§i^fclNTS C-Yff-^. NTSC-Uft-^^ NTSC 

[0 0 2 2] rr.T% A:^f—^(o^x\ mmin^Y, 

T^^^ffl^tv. NTSC-Yft-^. NTSC-U^H 

NTS c-vft-^f^. >'^v's/:/'3 3(?:>^^;^^5'®-e 
^ffl$^^^o rc7);^7^>^:/3 3 (i^^^^^^m) T*(^^ ^ 



(4) 



^m^^7 - 2 5 0 3 4 4 



:7^3 2 {iEm.:^m^^m i-^u-r. ^y^^^m^-t^ 

^ y:^^—h^P f:fr2 ^y^it^nti'T — ^B^ NTSC 
-Yft-^, NTSC-Um-i-^ NT S C-vm^^^^ib 

[0 0 2 3] ;^X5/:>^3 5C0^ — ^^T(:l*3V^T. 

Yi =a XNTSC-Yii+b XNTSC-Yzi 
[0 0 2 51 t^j:^. Nm(0'f—^:^^h±m(Da, b f)^ ^ [0 0 2 6] 

*^$tb^o ^<Dm. m\^^hn^jEm^u^\^. ^ [^u 

5]^ NTS C-YijNTS C-Yij J)" NTS C-Y, , NT S C-Y. 



[0 0 2 4] — ^il^LT. NTSC-YfH^;ef^b0*m 
(1) 



J],NTSC-Y2|NTSC-Yij X^NTSC-Y^jNTSC-Yg 



];*'y,ntsc-y„' 

5]j Y,NTSC-Y. 



21 



(2) 



[0 0 2 7] (2) ^(D^m<D^EMffm 

[0 0 2 8] 
[«2] 

0 01 

.0 Oj 



★ [0 0 2 9] <^LT. 
20 [0 0 3 0] 
[^3] 



(3) 



NTSC-Y, i^iNTSC"Y, NTSC-Y, j^^NTSC-Yj, 
NTSC-Y2,j„NTSC-Yi^j,, NTSC-Yj. j^NTSC-V^ 



TYu, NTSC-Y|.uil 
Lyh, NTSC-Yj^hJ 



(4) 



[0 0 3 1] ir/^<9. (4) S:^*fTi-^r it^j: 

[0 0 3 2] il:7=-:^A;'JCD^Tm. 5^:7^3 

6 (Z>^»^j5gT-ti:. =^i->':^^-m. 

n^ti. A;^$tt/c^^-^^T(^>c>fLX:7^/w^#^co 

[0 0 3 3] Bl3t^. hft-^NTS C^:^^ 

(Y. u. V) ^^m'r^Y/'c^mmm(o-mmm^ 

^-To 4 1 T-*i-A;^iffi^^;^^'b:::3>-7}fv^:y hft-^NTS 

C^S^t^^tt. S'J^ill^S^[HlSS4 2^:14^V^T. 

H^h ^ tK ^^^^ :y h m-^ N T S C {^#;!)n ^ thX V ^ ^ ©Jfi^ ill 

[0 0 3 4] f^0#t:i. ft^^nfc^^-TKv^^y hft-^NT 



SCf^. VffllE[HlK4 3. 4 4. 4 5--tt?lr$iX. 

^th^o ^oy-r>^«jElH]K4 3;^^^>tB;^^;h.Sm-^ 
[0 0 3 5] mm\^. -y-f >^MlElilSg4 4lc:fcV^T. ^ 

:fo^V>T. l&tt'a^;b$;Jx. NT S C -Uft^^^^^fig^ tL 

r<^NTs c-um-^f^. 1^ '7:^^m\B}m3 i^m 

[0 0 3 6] ^-f :/ttiElE]SS4 5{c:t3 

4 9^;l*5V^r. mW^n. NTSC-V{S-§-;6S^^^n 
50 r<7)NT S C-Vm-^fl. ^^:^^^IH]^5 2--.#t 



(5) 



f^mW-? - 2 5 0 3 4 4 



8 



[0 0 3 7] ^ik^-r^i^y^^Ammms o\t.. mm^n 

fcNT S C - YiM^^^h^^ Lfc^ y :3 — K P t 

[0 0 3 81 mm't^^y:^'^m\B\m5 ifi. m 10 
^y='-^B^^§:7^/w^5 4--W;^;-r§o Wi^ir^^ 

F (Y ' ) =F (Y) -16.0 
F (U ' ) =F (U) -128.0 
F (V ' ) =F (V) -128.0 
[0 0 4 2] (5) ^(r*DV^T. F (Y) . F (U) . 

F (V) f^. r^iV^K— hft-^^^L. F (Y') . 

F (U ' ) . F (V ' ) f^, :r:7ir5^ 20 

F (Y-ntsc ) =0. 73059361 F (Y ' 
[0 0 4 5] (7) r3>^;1^v?^^ hft-g-N 

rSCCO^h. feUm-^F (I) , F (Q) 
^^-hfeMft^F (U') . F (V) T*^b;^ci>f>(^T* 

s>6o ^'OmjE:dmt>iv. + 3 3 ft<^iHite^^. -r^^* 

F ( I )-] = rcos(33 deg) -sin(33 deg) 
.F CQ)J = Lsln(33 deg) cos(33 deg) 



[0 0 3 9] mm\^. ikm-r^ ^ ^:^'^m\B\^ 5 2 . 

$ tVi^c N T S C - Vm^-f)^ h bfc ^ ^ ;^ :^ - K 

^55 ;6^^fe^m-^v^5tti;^ffiT- 5 8 urSt <9 W ^ 
tb5o 9t;^LT. ^-jK-^ v hff-^ (Y, 

V) 

[0 0 4 0] rrr% :=^iy7t^—:^l^Vm^ (Y. 
V) i:^^4^v?:y hft-^NTSC. HtS ^XJ^M^^Mz.^ 
^-/Kv^^/ fff^ (NTSC-Y, NTSC-U, NTS 
C-V) t(^M^SrffeS^4rfflv^T7j^"ro 
[0 04 1] 

(5) 



^ [0 0 4 3] TfE<^ (6) ^fi. riV-TKt^^/ hft-^NT 
3 0(75 5-^. j^Sft^F (Y-ntsc) fctt ^ ^ >^>-K--^ 
>^hjWSm^F (Y') -tr^bfc^>(^r-fo5o ^-Y^-ffi 

[0 0 4 4] 

) +60.0 (6) 

[00 4 6] 
[^4] 



ro. 87877478 VQf)^ 
10.62387391 F(U*)J 



(7) 



[0 0 4 7] r:!:T% [14 {ci^-rfe^fH-^-<i5^ V^i^m\^ 

_baiL:rcF (U ' ) , F (V ') ^F (I) , F (Q) 
TSCSr^(?^^5>T-fc53^«m-^F (Y-ntsc) t&M 

mmm^F (c) T-^b. &mmmm^F (o 

)5fe:^T-fc^feMm-^F (I) . F (Q) X*mi^f^i><DX*lk 
F (C) =F ( I ) COS (fsc ) + 
F (ntsc) =F (Y-ntsc ) +F ( 
[0 0 4 9] ^(D (9) ^\t^ (7) ^irt^iej-^V^K 
-^^/hfeSm-i-F (U') . F (V) 
h&mm^F (I) . F (Q) Xm\^f:i'h(DXh^o ^ 

[0 0 5 0] 

[i!:5] ♦ 

-P(I)sin(33 deg) + F(0)cos(33 deg) 
F(U-) = 



Tirfe^o fe^ft-^F (I) , F (Q) ^2 0(7)lg^f ^iU 
ffiRil^^Scos (fsc ) . sin (fsc ) X^mi-^^tlCX 

v&mi^mm^'F (o t^hth^o m&m^ 

F (Y-ntsc) ^M^. :3>-7K>^iy hm^NTS 
^^:h>-^F (ntsc) ^/^^o 
[0 0 4 8] 



(fsc ) 



(8) 



F (Q) sin 
C) 

♦ [0 0 5 1] TBBCO (10) ^fi. 

(Y, V) ^:n>^7K>?5/ hft^ (Y, I. Q) (DU 

It*. 'fe^ft-^ut;i*|-r^'y^>-. w3ti, fe^ft-^v 

[0 0 5 2] 



F(V) = 



0. 62387391 
F(I)cosC33 deg) + F(Q)siD(33 deg) 



(9) 



0. 87877478 



(6) 7-250344 
9 10 
w 1 =0. 73059361 (1 0) 

w 2 =0. 62387391 
w 3 =0. 87877478 

[0 0 5 3] Ti2<^ (11) m^^ntc^^^y^i^ ^\z.x<yxnhti^o -<-;^/^^K mm \a^. 

(ntsc-Y) (Z)J5S:^^^bTV^^o bJ^ftm^F (Y) f}^^^'r^o 

^ntc^^^l^^^iy^y h^^in^-F (ntsc-Y) t^. =i^^/K [0 0 5 41 

i^^y bm-^NTSC§rwl|;iJ:oT^>f V-MiE-t^^ir * [»6l 

P(ntsc) 



F(ntsc-Y) = 



FCI)cos(fsc) + F(Q)siD(fsc) 

^ P(Y) + 66.125 + (11) 

ffl 



[0 0 5 5] ^hlc^ (1 2) m^^titc:=i:yy^ 
i^y h&mm^'F (ntsc-U) cO^^^^bTV^^o ^ 
m^nrz.:=i:yyi<iyy h&miS^F (ntsc-U) 
?Kv?:y h^f-^NTSC^w2{Cj:oT<^>f V-WiEL. S 
^i'Mil^iS^- 1 2 3*igbii:fcaii^m-^^/5»^tt^r ^ 

i^x^xmhn^. rc^Mi^m-^fi. Ei4{c^'t-s^«s 

2F(ntsc) 



yf^t^iy h&mm-^F (U) m-^^-<-;=^/-<>' K (<£«) 

[00 5 6] 
[^7] 



FCntsc-U) = 



«2 



= P(U> - 128,0 + 



cosdsc - 123 deg) 

2F(Y-ntsc)cosCfsc - 123 deg) 



w2 



-FCl)cos(2fsc - 123 deg) + F(Q)sin(2fsc - 123 deg) 



v2 



(12) 



[0 0 5 7] mmi^. (13) ^fl. «t^$tt/c:n 
v^^/ hfeHft-^F (ntsc-V) CO^^>^^brV^^„ F 

(ntsc-v) fi, r3>^/Kv^5/ hfS-^NTS C^w3 

2F(nt$c) 



★ «?) (^t^. :::J>^4^-^>^hfelim-^F (V) ^^W^^t 
30 5o 

[00 5 8] 
[«C8] 



FCntsc-V) = 



w3 



= F(V) - 128.0 + 



cosCfsc - 33 deg) 

2P(Y-nlsc)cQs(fsc - 33 deg) 



w3 



P(I)cos(2fsc - 33 deg) + F<(})sin(2fsc - 33 deg) 



w3 



(13) 



[0 0 5 9] m5\^^ ^9:^^mmm5 o, 51. 

5 2(^^^!l^:7'n 5/^|g|-^^U;^ct<7)-rfc6o 6 1 
NTSC-um-^. ^V^(i, NTS C-V{t-^^5#fc 



50 



[00 6 0] ^m^m':f^ y^ 6 3 Xl±. Wi^^ir^ X 0 

6 4 x\±^ mm^mm^ e3^}^hm hthtLm^m"^ 6 5/5^ 




11 

[0 0 6 1 1 mei^. 5 3. 5 4, i^^XI 

':/7\^7 3^m^^f\^^o ROMx— :^/i^7 3 -eti. 

[0 0 6 2] m^ti^^i^tiy -( J'^^^MA\±. ±.^(0^' 

V) ;05^^$ni±l;^^^7 5;6^^>ffitt9ffi$tt^o 
[0 0 6 3] m7\t,. fflP^SgP6 3 ^^*5V^T. fflV^^ 

3®^X 3 >'<7)8ii|^ (X3'-'X10) #-2 

giii^(Z)fiB(-iSS^nfcniB^ (xi) # + 2T* 
1 :7u— -f-z^t?'^ 2 K1^(7)ag 
Ili^c^fiEHt^iBH^nfciiili^ (X2) c^-g^H-ioiB^ 

[0 0 6 4] rr.T% -^JtLT. fflMW^^r&^rtaB^ 

/VK) Blttfci^giij^^l^CffiHc^H^X 1 (#- 

2) . X 2 (#+2) <Dm^<D^l&Mm ( I X 1 -X 2 30 

m-^n^ iB^x3. x4(Dm:^<DmMm (i X3-X4 
I) ^i>^xmm:^\^<D^m&t'r^o 
[0 0 6 5] A^:^\^(Dmmnm^. mmx 5, xe<D 

^^co^[&Mi^ (|X5-X6|)^fco T7k¥;^f^(^+i 
xsco^^a)mMm ( I X7-X8 I ) x^i^^n. ;& 
f&nm ( I X9-X1 0 I ) xs^i^hti^o ^coJ:p(;i 

So 

[0 0 6 6] El8(i. P'^/l-^^^^^^t-St tcO^ 

hfii^y ^—jvY (#0) t^hi^^nn^^^hhx.x^ 

(#0) tt(omk<r>y ^—7\^v<7:>^%\-A b ^ ^yy^m. 
[0 0 6 7] :L(D^m^{^<DnMmt\^x^ 50 



«fI1¥7 - 2 5 0 3 4 4 

12 

^v?5/hff^NTSC^3 l^fe n ^ >- h ff 

(R. G. B) --^«li-^^B^c:ov^TlftP^•t5o 0 9 

f)^^-^ ^^^^^mW^yf^\.fz.\,<DX^^. 

[0 0 6 8] S\X7f^'rKti^'^t^h^>if-—^lyVm 
^R^Ji^WJ^^tt. 8 2r-^-rA;^«T-:^)^b::^ V^-^V 
m-^R, G, Bfi, h y 5^>:^;^SIg[HlS§8 4--#tf^$ 

tb. V^^-^V- bm-§-Bfl, fe^m-^Q-^ 

[0 0 6 9] "^^^fX^tzMmt^^ . fe^ft-^I . Q 
y >r >'ttiE[Hlg§ 8 5 . 8 6. *3j:l/8 7--^^#t?^ 

ff-^Yt^. ^:/7K^^:y Mt^NTS C(7>U-</l-iC^5 i: 
5(^^fiE^t^. :(JDSlH]S&9 3-^#fc^§;Jx6o ^-Y 
0^8 6(3:^ol/^T. #^^^ix;^cfeism^u^. =1 

HJgSS 8-^#t^^$tb6o <>'^>'ffllE[HlK8 7^^^oV^T. 

So 

[0 0 7 0] mmmk^^^^^ i ;e>^6>^j^^ixsstj«^ 
iiijs [cos (x) ] h^wm^\tmw^^^^\^^^^^ 

[Hiss 9 2-^gfja^3|^a$^5^*&$tt-9 01&(Dl^m'^M^^ 

fzMmmm. Csin (x) ] i:fesim^Q;^)s^»[Eisg8 9 

J[jDSs:iEigS9 oic:j6i/>r. ;(ing:^tt. ■?:(?:>;!jn®:*£^fi. fe 
SSpm-^c^ LTW;^^ti.So JDg[Hls&9 3 trfi. n 

[0 0 7 1 1 hft^NTS Cfi. 

-^>r :/«iEI11^9 6. ^^[i]gg9 5, 9 4-^#t^$n 
So y^>^=MlElHlS§9 6(^j^V^T. 

So ^-r^«IE[H]Sg9 6 ^::^^V^T. ^-ttlE^tvfcft 
^f^. -^hy 5/^;=^?gS^[Hl^9 9--#t^^;}xSo 

^9 5-eti. iiJi^i^iS^^msg 9 1 ;o^b*^*ttfci(j^ 
ti. m^^nfrLmm^n\^xm'&<o^y{>'t^w»^f\.. 

9 9--#fc^^ixSo 

[0 0 7 2] ^^0^9 4T*fi. ^t@lHlSg9 2;5^ibtt?^ 




[0 0 7 3] ^tc. -rhV ^mWJ^^9 9\^. 

WiEiuifg 9%t^ ^ Hfcm-^^^ N T s c - B m^-^ 

[0 0 7 4] ^^0^^c::ft5V^T. =i V^/K— ^ >- hm-^-R ^ 
NTSC-Rm-§-, ^^^V hft-^G^ NT S C- 

[0 0 7 5] (g 1 OJ^. :7^/u^#.^(7)^^;^fe^::7n 
— hf^. 7^ 5^:7^1 1 i^^hith^^. y^Tiyyi i 2co 

iSLfciEl 9c7:)$^B^^^^J5K^nfciNTS C-Rft^. N 20 
TSC-Git^^ NTSC-Bft^. *5 V-tK— 4 

^'B^^:^'ryzfi i 4^r:^v^T. A;'j^tt§ (A;^:^x 
:y:7^i 1 4) o 

TSC-Rff-^, NTSC-Gft-^, NTSC-Bff-^ 

<D:^mx-^9^^^m^th^ >^y'y':fl 1 sr^^^Lfc:^' 
^ n - K P ^ :y >^ itii^m.^Mz.^f— ^Bfi^y^'r^y 

[0 0 7 7] :^'ry:fx i 5<D'f--^1^T\z.^^^X. 
^Ati7!}^±xmT'm\t:^'r-y':^i 1 6 co^^l^^^-^M 
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